The need for high producing pastures has emphasized the importance of introduced forage species. Earlier trials with introduced grasses were concerned mainly with reclaiming abandoned OT formerly cultivated land. The earliest reports of grazing trials with crested wheatgrass (Agropyron crktatum (L.) Gaertn.) in the Northern Great Plains area are those of Sarvis (1942) and Williams and Post (1945) . More recent studies (Barnes and Nelson, 1958; Campbell, 1961 Campbell, , 1963 Johnson, 1959; Lang and Landers, 1960; LodFe, 1963; and Whitman et al., 1963) stressed the mportance of crested wheatgrass for both seasonal and year-long grazing when compared with other grasses and native range.
Grazing studies with Russian wildrye (Elymus junceus Fisch.) have shown that this grass compares favorably with other introduced grasses (Barnes and Nelson, 1958; Campbell, 1961 Campbell, , 1963 Johnson, 1959; and Lang and Landers, 1960) .
This study presents the results of a S-system, loyear (1957) (1958) (1959) (1960) (1961) (1962) (1963) (1964) (1965) (1966) grazing test on seeded pastures and native range at the Research Substation, Manyberries, Alberta. On the rotation sys~ tern, the yearling ewes were allowed to graze crested wheatgrass in spring for 8 weeks, native range in summer for 8 weeks, and Russian wildrye in fall for about 14 weeks.
The ewes were weighed biweekly after a 16.hr shrink. Water was hauled every 2 or 3 days and stored in rubber troughs.
The ewes were allowed free access to salt and monosodium phosphate (Fig. 1 
Results

Liveweight
gains of yearling ewes were greater on Russian wildrye and on the free-choice pastures than on native range pastures (Table 3) . Crested wheatgrass pasture produced the lowest liveweight gain in 7 out of 10 years. In 9 of 10 years greatest liveweight gains per ewe were recorded on continuously grazed Russian wildrye pasture and on the free-choice system of grazing. Liveweight gains on native range pastures exceeded those on other pastures in only one year (1962) .
Although liveweight gains per head varied between years, the differences were not statistically significant. Initial weights of ewes varied in some years, but gains when adjusted by covariance to a common initial weight still differed significantly (P < 0.01). Dif- ferences between replications in weight gains of ewes were not significant; mean ewe gains on replicates 1, 2, and 3 were 42.3, 42.7, and 39.4 lb. Differences in liveweight gain between seasons of use were highly significant (P < 0.01). This is best illustrated by daily gain per ewe (Table  3) . Greatest gains were made during the spring grazing season. Differences between treatments during the spring, summer, and fall grazing periods were highly significant (P < 0.01). Daily gains declined with advancing season of use; this decline is attributed to decreasing nutritive values of the forage (Smoliak and Bezeau, 1967) . Lowest daily gains during the summer period were recorded on the continuously grazed crested wheatgrass and on the rotation system when native range was utilized. Daily gains in fall were greatest on grazing systems containing Russian wildrye. There were highly significant (P < 0.01) differences in daily gain between years for all grazing periods.
Ewe gains per acre show the superiority of Russian wildrye (Table  4) . Gains per acre of ewes on continuously grazed Russian wildrye ranged from 38.9 lb (1960) to 16.9 lb (1966) , and averaged 26.3 lb or 3.2 times those from native range pastures (8.3 lb). Continuously grazed crested wheatgrass pasture produced the next highest ewe 
FIG. 2. Comparative grazing intensity or preference of ewes for one pasture type or another by biweekly periods from April 26 to November 15 (1958-1962).
Ratings above the grazing intensity of the area, or 100, indicate preference. gain per acre (21.7 lb), or 2.6 times the gain on native range. Rotation and free-choice grazing systems produced 16.5 lb and 18.5 lb, or 2.0 and 2.2 times the gain produced on native range over the lo-year period.
The number of days during each grazing season varied, but means averaged 58, 53, and 86 days during spring, summer, and fall periods. In 4 years out of 10, grazing began during the third week of April; in another 4 years grazing had to be delayed until after the first week of May.
Daily observations on the grazing habits of yearling ewes on the free-choice system showed that the ewes rotated themselves on the various pasture types during the grazing season (Fig. 2) . Ewes preferred crested wheatgrass from initiation of grazing until the third week of June and then moved to Russian wildrye for about 3 weeks. They preferred native range from mid-July to midAugust and Russian wildrye from mid-August to late October.
Towards the end of the grazing season ewes preferred crested wheatgrass, but this preference usually coincided with periods of deep snow and cold weather.
Consumption of salt and monosodium phosphate showed highly significant differences (P < 0.01) between years. Treatment differences in consumption of salt were highly significant (P < 0.01).
Ewes on native range consumed more salt than STUDIES 49 ewes on other grazing treatments. Over a lo-year period the average salt consumption by ewes on native range, crested wheatgrass, Russian wildrye, rotation pastures, and free-choice pastures was 1.5, 1.1, 1 .O, 1.3, and 1 .O lb, respectively. The amount of monosodium phosphate consumption averaged about Ys lb.
Average dry matter production per acre was: crested wheatgrass, 832 lb; Russian wildrye, 646 lb; and native range, 393 lb ( Table 2 ). The two seeded grasses and the native pastures declined in productivity during this study, but productivity was closely related to available moisture. Recovery of productivity of the native range pastures on the free-choice system, after the dry year 1961, was not as rapid as on other grazing systems. On the rotation system the deferred native range pasture consistently produced more dry matter per acre than the other native pastures.
Percentage consumption of forage on the native range pastures averaged 47, 49, and 52, on the continuous, rotation, and free-choice grazing systems. In the last six years of the trial, utilization of native range pastures generally was greater under the freechoice grazing system than under the continuous or rotation grazing regime.
Percentage consumption of forage on the Russian wildrye pastures averaged 63,65, and 63 on the continuous, rotation, and free-choice grazing systems and appeared to be optimum. Utilization of crested wheatgrass pastures averaged 40, 46, and 32% on the continuous, rotation, and free-choice systems.
Basal areas of crested wheatgrass and Russian wildrye were low in 1957, at the initiation of the trial, but increased on all fields by 1966 (Table  5) . While there was some invasion by native grasses on the Russian wildrye fields, none was evident on the crested wheatgrass fields. Fringed sage decreased on the crested wheatgrass fields grazed continuously and free-choice but increased on the rotation fields. Fringed sage decreased on the continuous and rotation Russian wildrye fields but remained unchanged on the free-choice field. Total basal area of grasses and sedges increased on the native range fields under all systems of grazing. Blue grama grass increased in basal area under free-choice grazing but decreased on the fields grazed continuously or in rotation. Total basal area of forbs and shrubs increased on fields grazed continuously and free-choice but decreased slightly on fields grazed in rotation.
Discussion
The use of introduced grasses for early spring or late summer and fall grazing was justified by increased pasture productivity.
Yield of herbage was increased 2 to 3 times and liveweight gains per acre were increased 2 to 7 times over those of good adjacent native range. In spring all pasture types were adequate in terms of animal gain, although crested wheatgrass was slightly better than the others.
In late summer and fall Russian wildrye was invaluable in maintaining animal gains. In this study any grazing system that provided Russian wildrye as fall pasture was satisfactory.
The advantage of grazing three pasture types within one paddock was expressed in greater gain in weight of ewe. Percentages of area in crested wheatgrass, native range, and Russian wildrye were 20, 50, and 30, respectively.
The lower production of forage and the increase in basal area of blue grama grass on the native range field indicated that this field could have been proportionately larger than the fields of the introduced grasses. However, the distribution of the ewes over the three pasture types appeared adequate on the basis of percentage utilization of the forage. The biweekly index of preference for a certain type of herbage was influenced not only by its productivity, but also by its palatability and seasonal availability.
Seasonal movement of animals, which Hunter (1954) showed to be a factor influencing preference, was not a factor in this study.
The low amounts of salt consumed by the yearling ewes grazing crested wheatgrass and Russian wildrye pastures may indicate that the forage available was adequate to balance their requirements. Smoliak and Bezeau (1967) have shown that the introduced grasses, and especially Russian wildrye, contained greater amounts of non-silica ash and phosphorus than did the native grasses.
The productivity of the seeded pastures varied with available moisture (Table 2) throughout the IO-year <grazing trial. A decline in productivity was shown in other studies (Campbell, 1961 (Campbell, , 1963 Barnes and Nelson, 1958; and Johnson, 1959) . In another study Smoliak et al. (1967) showed that 26-to 38-year-old stands of crested wheatgrass responded to favorable amounts of precipitation and that these stands were still productive.
Thirtyyear-old Russian wildrye stands at Manyberries are productive in spite of years of heavy spring grazing.
Heavy utilization of Russian wildrye during dry years did not seriously affect the stand. In those years forage consumption ranged from 76 to 98%. With adequate moisture the stand resumed normal growth. Apparently Russian wildrye, like crested wheatgrass, is able to withstand severe use. This is substantiated by the work of Johnson (1959) who found that herbage yield of Russian wildrye was not affected by grazing intensity but varied with rainfall.
Leaf height measurements obtained prior to grazing showed that in most years Russian wildrye was ahead of, or as early as, crested wheatgrass.
